Profiling of the Terahertz (THz) beam emerging from the two color laser plasma interaction gain a lot of attention last years, providing insight into the physics of such an interaction and being of crucial importance for future applications. Beam profiling was demonstrated using electro-optical sampling [1] , or using 2D THz camera for 3D measurements [2] . Later the beam profiling for different THz spectrum components [3] was demonstrated. However, impact from focusing conditions of the two color laser beam -the key parameter of the THz source in terms of directional output of THz radiation -has not been assessed yet.
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In our paper we described the 3D beam profiling by 2D cross-section measurements of THz radiation from the twocolor laser induced air plasma by using THz camera [4] . Laser pulses (central wavelength 800 nm, pulse duration 35fs, pulse energy 2.7 mJ, repetition rate 1 kHz) after the BBO crystal (I-type, 400 μm thickness, 13 % conversion efficiency), group velocity dispersion compensator plate and phase plate (half wave plate for fundamental wave and wave plate for second harmonic) were linearly polarized and collinear. Thereafter they were focused by off axis parabolic mirrors with the focal length of 2, 4 or 7.5 inches. For the depicting of plasma source to the THz camera two Tsurupica-lenses with focal length of 10cm were used. 2D THz intensity profile measurements have been done after the two lenses with 1mm step. For each series of experiments band pass THz filters (central frequencies 0.6 THz, 0.8 THz, 1 THz, 1.3 THz, 1.6 THz, 1.9 THz) were used. The sample distributions of THz radiation are presented in figure 1 .
We also conduct measurements of distribution of THz field from the two color laser induced plasma by using the interferometric technique [5] . For generation and registration of THz radiation we used laser pulses (central wavelength 800 nm, repetition rate 10 Hz, pulse duration 40 fs, pulse energy 2.5 mJ, Gaussian beam diameter 12 mm FW1/e 2 M, horizontal polarisation). The laser radiation was divided into two parts. The main part was used for generation of THz radiation in the source based on the optical breakdown in air induced by twocolor femtosecond laser pulses [1] . The other part of laser radiation -the probing pulse -after passing through the variable optical delay line was used to measure the electric field strength, as shown in figure 2.
The principle of THz radiation detection is based on the linear electro-optical effect. The THz pulse and the probing optical pulse (λ = 800 nm) were combined on the ZnTe crystal (10×10×0.5 mm 3 , cut <110>). In this case, the polarization of THz radiation was vertical, while the probing pulse was polarized at the angle 45°. As a result of the electro-optic effect in the optically isotropic ZnTe crystal the birefringence was induced, and in the above geometry of the experiment the probing radiation in the crystal was split into two waves (with vertical and horizontal polarizations and equal intensities), for which the difference between the refractive indices was linearly dependent on the electric field strength of the THz pulse.
The nonuniform distribution of the field strength over the crystal cross section caused the nonuniform distribution of the phase difference between the two waves at the output from the crystal. This phase difference was extracted by using an interferometer with polarizer and display of ZnTe crystal surface onto the CCD matrix was realized by telescope.
During the measurements we obtained interferograms in the presence of a THz pulse (signal) and in its absence (reference). To increase the signal-to-noise ratio for each delay time between the optical pulse and the THz one, 50 signal and background records (frames) were acquired. The phase was reconstructed by processing the interferograms by means of the method based on filtration in the Fourier-space [6] . As a result of the processing we obtained a two-dimensional map of the mean phase shift change caused by the presence of the THz pulse field. From the phase shift the THz electric field strength E THz can be extracted [5] .
In these experiments the depicting of plasma was realized by using 6cm and 15 cm PTFE Teflon lenses. The spatio-temporal profiles of the THz pulse electric field, obtained in the experiments, are presented in figure 3 . The electro-optical crystal was placed in the plane, separated by the distance of 1 cm from the geometric focal point of the PTFE-lens (f=15 cm). Because in this region the focused THz radiation has a spherical wave front, the profiles of the field strength E THz have the shape of rings that correspond to the sections of the spherical wave front of the THz radiation by the planar wave fronts of the probing pulse. With growing delay time (i.e., for later arrival of the probing optical pulse) the ring diameter decreases, collapsing into a spot when the planar front of the probing pulse is tangent to the converging spherical front of the THz pulse. Finally we presented theoretical explanation of the data observed using unidirectional pulse propagation equation [7] . To compare with experimental data THz beam propagation through the optical system was also included in the simulations. Simulations have demonstrated that aperture effect of optical elements plays an important role in THz beam profiling and the ring structure is the result of diffraction on the lenses. Fig. 3 . Images of the spatial distribution of the THz pulse electric field strength at different time delays
